Long-term islet graft survival in streptozotocin- and autoimmune-induced diabetes models by immunosuppressive and potential insulinotropic agent FTY720.
Toxicity of current immunosuppressive agents to islet grafts is one of the major obstacles to clinical islet transplantation (Tx). This study was designed to assess the efficacy of FTY720, a novel immunomodulator with a unique mechanism of action, on islet graft survival and function in streptozotocin (STZ)- and autoimmune-induced diabetic recipients. Islet allograft from BALB/C mice or islet isografts were transplanted into STZ-induced diabetic CBA mice and autoimmune nonobese diabetic (NOD) mice. FTY720 was administered orally at 0.5 mg/kg per day in STZ diabetic recipients or 3 mg/kg per day in NOD recipients after Tx. Functional status of the islet graft was monitored by measuring blood glucose daily. Insulin secretion from mouse islets was measured with an insulin scintillation proximity assay. Under the treatment of FTY720, long-term normoglycemia (>100 days) was achieved in 100% of STZ diabetic recipients and 50% of diabetic NOD recipients compared with a respective 11 and 7 days in untreated animals after allogeneic islet Tx. Normoglycemia persisted only temporarily (<4 weeks) in untreated NOD recipients of NOD islets, but was maintained for >100days with FTY720 treatment. Histologically, leukocyte infiltration observed in untreated animals was largely inhibited in FTY720-treated ones. Additionally, FTY720 stimulated insulin secretion from isolated islets by approximately twofold under both normoglycemic and hyperglycemic conditions. FTY720 is highly effective in protecting allo- and autoimmune response-mediated islet graft destruction without direct toxicity to the islets. The effect is likely attributable to its action in preventing effector lymphocyte infiltration into the grafted tissue.